Fas-independent mitochondrial damage triggers cardiomyocyte death after ischemia-reperfusion.
The Fas/Fas ligand and mitochondria pathways have been involved in cell death in several cell types. We combined the genetic inactivation of the Fas receptor (lpr mice), on the one hand, to the pharmacological inhibition of the mitochondrial permeability transition pore (mPTP), on the other hand, to investigate which of these pathways is predominantly activated during prolonged ischemia-reperfusion. Anesthetized C57BL/6JICO (control) and C57BL/6-lpr mice were pretreated with either saline or cyclosporin A (CsA; 40 mg/kg, 3 times a day), an inhibitor of the mPTP, and underwent 25 min of ischemia and 24 h of reperfusion. After 24 h of reperfusion, hearts were harvested: infarct size was assessed by 2,3,5-triphenyltetrazolium chloride staining, myocardial apoptosis by caspase 3 activity, and mitochondrial permeability transition by Ca2+-induced mPTP opening using a potentiometric approach. Infarct size was comparable in untreated control and lpr mice, ranging from 77 +/- 5% to 83 +/- 3% of the area at risk. CsA significantly reduced infarct size in control and lpr hearts. Control and lpr hearts exhibited comparable increase in caspase 3 activity that averaged 57 +/- 18 and 49 +/- 5 pmol x min(-1) x mg(-1), respectively. CsA treatment significantly reduced caspase 3 activity in control and lpr hearts. The Ca2+ overload required to open the mPTP was decreased to a similar extent in lpr and controls. CsA significantly attenuated Ca2+-induced mPTP opening in both groups. Our results suggest that the Fas pathway likely plays a minor role, whereas mitochondria are preferentially involved in mice cardiomyocyte death after a lethal ischemia-reperfusion injury.